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3. THE THIRD HYPOTHESIS.
The method of superposition, involving the assumption that a. geometric figure may be moved from one position to another without altering its size or properties, is fundamental in the Euclidean geometry and would seem to be a necessity in any explanation of spatial phenomena. The hypotheses thus far made do not carry with them the necessity of any such superposition. This may be clearly seen by examples from the Euclidean geometry of a kind which we shall frequently employ in the following pages. In thus using the Euclidean geomety, we do not assume that it is objectively true, but that it is a self-consistent system which explains experience. Consider any surface on which a system of curvilinear coordinates (u, v) have been established. This surface is a two-dimensional space satisfying the first two hypotheses, the line element being of the form
ds2 = Edu2 + 2Fdudv + Gdtf.
Such surfaces, however, offer various possibilities in the matter of superposing one portion upon another. One needs only to consider the ellipsoid, the right circular cylinder, and the sphere as examples.
To bring the principle of superposition into our present discussion, we shall define a displacement as a transformation by which a continuous portion of space is brought into a continuous point for point correspondence either with itself or with another portion of space in such a manner that the lengths of corresponding portions of lines are the same. Let S be a portion of space in which the coordinates of a point P are (zv z2, »3), and let S' be a portion of space in Avhich the coordinates at a point P' are (z(, z'2) »£). Let the line-element in 8 be denoted by
ds = and the line element in 8' by
ds' =the equation
